The increasing number of patients with PHIV transitioning into adulthood in high-income countries over the last decade or so has provided health care providers with opportunities to learn about unique obstacles and challenges faced by this population.
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PUBLIC INTEREST STATEMENT
Our study explores the experiences of adults between the ages of 19 and 30 who acquired HIV at birth, through what is termed mother-to-child transmission of HIV. These adults share powerful stories of their experiences learning about their HIV status when they were children, growing up with HIV, and transitioning from childhood to adolescence and then adulthood. Some of their experiences highlight what is already known about challenges faced by this population but this does not make their stories any less powerful or meaningful. These patients' stories also provide some new insights on the challenges faced by patients who acquired HIV at birth.
Introduction
Globally, approximately 3.7 million children live with Human Immunodeficiency Virus (HIV) (WHO, 2012) . Historically, the clinical trajectory of patients with perinatally acquired HIV-infection (PHIV) is fraught with unique challenges compared with patients with behaviorally-acquired HIV. Not only do youth with PHIV have longer, more-complicated, treatment histories but they also face specific social, psychological, and developmental challenges (Bush-Parker, 2000; Foster & Fidler, 2011; Gadow et al., 2012; Hazra, Siberry, & Mofenson, 2010; Hoffman, Futterman, & Myerson, 1999; Koenig, Nesheim, & Abramowitz, 2011; MacDonell, Naar-King, Huszti, & Belzer, 2013; Murphy, Roberts, & Herbeck, 2013) . Emerging data highlight an alarming increase in mortality for youth with PHIV, particularly during transition to adult care (Wood, Dowshen, & Lowenthal, 2015; Zanoni & Mayer, 2014) . Targeted interventions that address the multi-level vulnerability of youth with PHIV are required to decrease the morbidity and mortality of this growing population around the globe.
A number of studies have explored barriers, challenges, and opportunities for the care of children and adolescents with PHIV as well as the transition of their care from pediatric to adult health care systems (Pinzón-Iregui, Ibanez, Beck-Sagué, Halpern, & Mendoza, 2017; Vijayan, Benin, Wagner, Romano, & Andiman, 2009) . As children with PHIV transition beyond adolescence, an increasing number of research studies are focusing on adults with PHIV (Frederick et al., 2000; Lee et al., 2006) . And, an increasing number of studies of youth with PHIV specifically highlight the personal views of these young adults on their own quality of life (QoL), recollections about their childhood, and their lived experiences, offering unique insights about their past and present lives (Silva-Suárez, Rabionet, & Zorrilla, 2017; Williams et al., 2017) . By targeting youth with PHIV in the 19-30-year age-range, in this qualitative study, we aimed to identify issues which may influence their HIV-related care as adults and obtain unique insights on issues they considered important when they were children and adolescents. We elicited their views on (1) what comprises a good QoL, (2) their personal experiences with HIV disclosure, and (3) challenges they faced growing up and transitioning into adulthood. Through these interviews we endeavored to capture patients' perspectives and provide them with a unique opportunity to articulate their own opinions about factors that influenced their QoL through childhood into adulthood. We explored themes that provide insights on improving adherence to combined anti-retroviral therapy (cART) and clinical outcomes for patients with PHIV.
Methods

Study design and sample
Participants were recruited from the Pediatric HIV and Adult HIV clinics at Yale New Haven Hospital in New Haven, Connecticut between January and December 2014. Adolescents and young adults meeting the following criteria were eligible for the study: (1) between 19 and 30 years of age; (2) history of perinatal HIV infection; and (3) English speaking and able to review and sign the consent form. Patients who were critically ill were excluded from the study. Physicians, nurse practitioners, and social workers directly involved in patient care identified eligible patients based on eligibility criteria and informed them about the study. Basic information regarding the purpose of the study and study methods was relayed to eligible individuals over the phone or during clinic visits. Providers clearly informed patients that their decision whether or not to participate would not impact their access to medical care or any of the clinic's services and obtained their permission to be contacted by study researchers. Out of approximately 15 individuals informed about the study, 12 patients agreed to participate and provided permission to be contacted by study researchers. Three of 12 patients who agreed to participate were unable to attend interviews due to schedule conflicts. The Human Investigation Committee at the Yale School of Medicine approved the study protocol.
Data collection and analysis
All study participants completed a Brief Resilience Scale (BRS) Survey and a WHOQOL-BREF survey prior to interviews. The BRS, which is reported to have good internal consistency and test-retest reliability (Smith et al., 2008) , was used to measure how participants perceived their ability to bounce back from stress at the time they were interviewed. A score of less than 3 on the BRS scale is considered a marker of low resilience while a score of greater than 4.3 is considered a marker of high resilience (Smith, Epstein, Ortiz, Christopher, & Tooley, 2013) . The WHOQOL-HIV-BREF scale (O'Connell & Skevington, 2012) , a QoL instrument to assess wellbeing in adults with HIV, was used to measure each study participant's subjective perception of his or her QoL. The scale consists of 6 domains: physical, psychological, level of independence, social relationships, environment, and spirituality. Mean scores for each domain range from 4 to 20. Similar to prior studies that have applied the WHOQOL-HIV-BREF scale, we interpreted scores of 4-9.9, 10-14.9, and 15-20, as representing perceptions of low, intermediate, and high QoL, respectively (Cunha et al., 2016) .
Nine face-to-face semi-structured interviews, lasting between 90 and 120 min, were conducted. Interviews explored views on: (1) QoL, (2) personal, familial, and social factors that subjects felt impacted their participation in HIV care, (3) disclosure of their HIV status, and (4) how the view of the above issues may have changed over the course of their adolescence. Questions probing participants' views on their QoL included "What do the words 'good quality of life' mean to you." Questions on disclosure included "Please tell me about the moment you found out you had HIV?" and "Do you wish you could have found out in a different way?" The set of questions addressing factors influencing respondents' health care included, "What influences how you care for your health?" All interviews were conducted in strict confidentiality by study authors (RW, SS, and ALB) and conducted in designated interview rooms on the Yale New Haven Hospital campus. Interviewers were not directly involved in the clinical care of the subjects. All interviews were audiotaped and anonymously transcribed verbatim by an independent contractor.
For thematic content analysis, a unique subset of interview transcripts was independently reviewed by two of the authors (RW and ALB) to identify preliminary common codes based upon interview questions as well as new emergent codes. Based on a review of preliminary codes and code definitions the two coders generated a list of codes of common personal, familial, and social factors impacting respondents. Definitions for these common codes were then used to code all transcripts.
Results
Demographic, HIV disease characteristics, and family structure of study participants
We interviewed 9 participants with a mean age of 24 years (Table 1) . Six participants were female. Four participants identified their race as Black, 3 were white, and 2 were Hispanic. All, except one, of the study participants had received HIV-related care at Yale New Haven Hospital since birth. The CD4 count of participants was ≥350 cells/mm 3 , for at least one year preceding the interview, and all participants were on cART with undetectable viral load or viral load less than 1,000 copies/ml.
All study participants experienced the absence of their biological mothers for the entirety of their lives or for a significant proportion of their lives. Several study participants were raised by female relatives, either an aunt or a sister. Two study participants were raised by foster or adoptive parents. Three participants were raised by at least one biological parent for a portion of their lives. Biological mothers of six participants were physically absent from their lives or unknown to study participants. Of the three participants raised by their biological mothers for a portion of their childhood; two subsequently experienced the death of their biological mother, one at age 6 and the other at age 16, the third of these participants was abandoned by his biological mother at age 15.
HIV-related QoL profile and brief resilience scale among study participants
Seven study participants (78%) had average scores of greater than 3 but less or equal to 4.3, which suggests average resilience. Mean scores for QoL perceptions in six domains of WHOQOL-HIV BREF scale were 14.9 (SD ± 4.4) in the Independence domain, 14.9 (SD ± 4.9) in the Social Relationships domain, 15.4 (SD ± 4.2) in the Physical domain, 15.5 (±3.0) in the Environment domain, 15.7 (±3.0) in the Religion domain, and 16.1 (±3.5) in the Psychological domain. Overall average WHOQOL-HIV-BREF scale scores of study participants ranged between 10 and 19.6, suggesting that study participants perceived themselves as having intermediate to high QoL. WHOQOL-HIV-BREF scale scores were categorized into two groups of high QoL versus low QoL using the median score for each domain as a cutoff point. Using this classification, a majority of participants had scores in the low QoL category (66.7-88.9%). The proportion of respondents with low QoL scores was highest in the social relationships domain (88.9%) followed by the religion domain (77.8%). The relatively low scores in the social relationships domain suggested social isolation among majority of participants.
Recollections of HIV disclosure and suggestions on improvement
Our study participants shared their recollection of the timing and nature of the initial conversations they had about HIV disclosure. They also reflected on aspects of their HIV disclosure which could be improved.
All study participants recalled HIV disclosure occurring before age 14. Seven out of nine study participants reported HIV disclosure between 6 and 12 years of age, within the age range for HIV disclosure recommended by the WHO (2011).
Seven participants recalled that they learned about their HIV status from foster or adoptive parents. Three participants recalled health care providers being involved in the initial disclosure or subsequent disclosure. All except one study participant distinctly remembered when they first found out their HIV status. The one study participant who did not distinctly remember the exact moment when she found out her HIV status reflected on the normalization of her HIV status, which she attributed to the fact that her mother discussed her own HIV status on public forums. She shared, "I don't remember … what age I was, but I just remember I always had HIV… it wasn't like oh my god I'm HIV positive … with my family everyone like knew about it and it was not a big secret because they knew that my mom had it". Several participants recalled that HIV disclosure occurred when caregivers were discussing the need to start or continue taking cART. One participant shared, "I found out my status when I was in eighth grade because they were thinking about putting me on medicine." Another participant remembered being told, at age 10, that she had HIV after she challenged her stepmother to tell her why she had to take pills.
Several participants recalled being overwhelmed by various aspects of disclosure including the timing of the disclosure, secrets shared during their initial HIV disclosure, or the emotional turmoil of learning their status in response to rumors. For instance, one participant recalled learning about her adoptive status during the same conversation that her HIV status was disclosed, at seven years of age. She shared, "I just started crying because I was adopted; I wasn't even crying because I had HIV. I didn't even know what that was." Another participant was told she was HIV-positive to dissuade her from running away. She shared, "I was with a sister, a step-sister of mine … I was going to run away and she didn't want me to run away and she just told me my situation, that I had HIV … I felt destroyed." Two study participants found out their HIV status when they confronted their caregivers as a result of rumors among their friends. One of these participants sustained a cut while playing with his friends and soon heard rumors that he was "sick". Another participant shared that, while in eighth grade, her cousin started rumors about her HIV status which prompted a conversation with her parent during which her HIV status was confirmed.
Most study participants indicated a general lack of understanding of the implications of the information provided at disclosure. One participant who learned of her HIV status at age seven said: "I really probably didn't understand about HIV yet." Another participant whose mother disclosed her HIV status at age 12 shared: "It didn't really dawn on me … I still didn't really understand until I got older." Another participant who similarly learned of his HIV status at age 10 recalled that it was only later that he grasped the depth and implication of his HIV-positive status. He recalled, when he was 14 years old, asking his health care provider: "what is the term HIV?" After hearing it defined, he recounted: "Well, I was stunned speechless and just felt like I was just gonna die … I was told that it was a-a very bad disease-And I had to take the medication in order to stay alive." Another participant, who also did not fully comprehend the information relayed to him during disclosure at age 10, reflected on ideal aspects of HIV disclosure: "I think if someone were to be told they should be told at a young age but [also] told repeatedly …" This participant also attributed his engagement in risky sexual behavior during early adolescence to lack of age-appropriate, timely information, about the modes of HIV transmission.
Feeling of abandonment and a desire for bonding
A sense of loss and or, abandonment was pervasive amongst our study participants. A majority of participants attributed this to not being raised by their biological parents who were absent due to death, substance abuse, or imprisonment. One participant felt that the absence of his biological parents robbed him of a sense of support that other children raised by both parents enjoy: "I didn't have the support that a lot of kids [have] . I didn't grow up with a mom and dad". Another study participant shared, "I wasn't a happy child because I wasn't raised by my mother. My sister raised me, so as soon as I found out who my real family was it went downhill from there. The people that I thought would make me happy they're not here".
Several participants cited a need for community, for a common bond with other HIV-positive people. One participant cited this desire in her views on how to improve care for young adults and adolescents with HIV: "Maybe have more … groups …with people their age, so they can know that they're not alone. … and so that they can talk to each other, find community in each other, find commonality in each other. … you know, they're not alone, there's other people out here that have the situation and are going through it. But they don't know that there are other people like them, so maybe if, you know, you have groups, … or it doesn't even have to be groups. Like sitting around a table talking or go to arcade or sports game or something fun, and then can break the ice into developing a bond or something." Another participant desired a common bond with other people with PHIV. She recalled that she had been to groups for HIV positive people who got HIV "through sex or drug usage" but "they were never my age". She added, "I don't know anybody who got it from their parent or parents."
Overall, citing a lack of opportunities to discuss their experiences, participants expressed appreciation for the opportunity to share their stories about living with HIV during interviews.
Anger against biological mother
Anger and blame were commonly cited directly or inferred by the responses obtained from seven participants. Several respondents were angry that their biological mothers transmitted HIV to them or that their mothers abandoned them.
One participant was unequivocal in expressing her feelings towards her biological mother: "Oh, I don't blame anybody in the streets I don't blame my family. I blame my mom. I will always feel this way. My biological mom is the one that messed up and I blame her for everything." Another participant still attributed all blame of his positive HIV status to his mother despite identifying the shared responsibility of both biological parents in transmitting HIV to him. He shared, "I never was angry at my father, because he got it too. … I mean they were on drugs, and sharing needles. That's how they probably got it. … but I blame her because I came from her."
Several participants viewed their anger as a barrier to medication adherence. For one participant, the sight of her medication was a reminder that, thanks to her mother, she was being subjected to a fate that she did not deserve. She shared: "Every time I look at the medicine … I'm like, 'Damn. Why do I have to take the medicine … I didn't do anything.' I could understand if I got it through sex. … But I got it from my … mother."
One participant described her attitude towards her biological mother as a driving force in her selfcare. She shared that the most important factor which influenced her adherence to medication was "forgiveness of my biological mother." She added that forgiveness of her biological mother "brought a realization" that she had to take care of herself.
Fear of stigma
All participants experienced the effect of stigma. The fear of stigma prevented some participants from disclosing their HIV status to friends and others in the community. They reported expecting or experiencing unfair treatment because of their HIV status. One respondent, unable to specifically describe the difference in how people treated him after learning of his HIV status explained: "Having this illness can make you feel very isolated. Even the people that you disclose to it's not quite the same. They can be there to support you, they can even be there to talk, or even to listen but it's just weird. I can't really describe it, it's just a feeling." Another respondent described experiences during which people with whom she shared her HIV status stopped talking to her.
After he disclosed his HIV status to his teacher, one respondent recalled being warned to be careful sharing his HIV status "because there's a lot of discrimination." Another study participant was warned not to get a tattoo because "the needle goes so deep in your skin." Asserting that her HIV status influenced her career choice, one respondent revealed that she gave up her wish to be a veterinarian or a veterinarian technician after she was turned down from a volunteer position at a veterinary facility because of her "safety and health." Several study participants reported fear of disclosing their HIV status to others as the most common manifestation of stigma. One participant explained why she did not disclose her HIV status to her friends: "I don't know if we're gonna always be friends, and I would hate for something to happen and then they just go telling my business to the whole world."
The fear of contagion was a common domain of stigma experienced by our study participants. One participant shared her fear: "I'm afraid of working in a medical field. I know you're not supposed to tell anybody, but how do you go to work every day knowing that you have something and you work in the medical field?" This same participant's fear of disclosure prevented her from utilizing health insurance offered through her workplace. She wondered: "Is your job going to find out that you got something and they're like, 'She goes to the doctor for what? We have to get her off our insurance.'" She went on to say: "… then somebody else told me 'You should tell everybody that you interact with that you have HIV' … Like no way. People kill you for that still." Another participant described incidents of romantic rejection due to her HIV status citing: "I've had moments where someone would like me and then I would tell them about that (her HIV status) and they wouldn't wanna date me."
Discussion
Our qualitative study of adults with PHIV revealed their sense of loss and abandonment, their attitudes towards HIV disclosure, as well as anger, and fear of stigma. The themes identified in our study support the utility of improving HIV disclosure, bolstering support for youth with PHIV while combating stigma, and helping them manage latent negative emotions such as anger towards family members, particularly biological mothers.
Overall, at the time of their interviews, our study participants perceived themselves as having intermediate to high QoL with average to high resilience scores, reflecting a general sense well-being among our respondents. Furthermore, for the entire year preceding interviews, all study participants had good to excellent immunologic status and HIV suppression with CD4 counts greater than 350 cells per mm 3 . Therefore, although only 2 out of 9 study participants reported adherence to ART during adolescence, the majority appear to have developed into resilient young adults with well-controlled HIV. Similar to findings of a recent study (Funck-Brentano et al., 2016) , our study shows that patients with PHIV acknowledge HIV-related stressors despite good overall life satisfaction. Despite the overall well-being of our study participants at the time of their interviews, the responses of study participants to interview questions revealed various struggles that appear to have had a negative impact on their lives.
Patients with PHIV have increased rates of mental health disorders and psychiatric symptoms compared to peers without HIV (Chernoff et al., 2009; Gadow et al., 2012; Gaughan et al., 2004; Kapetanovic et al., 2011; Lam, Naar-King, & Wright, 2007; Mellins, Brackis-Cott, Dolezal, & Abrams, 2006; Mellins et al., 2009; Scharko, 2006; Wood, Shah, Steenhoff, & Rutstein, 2009) . Furthermore, these patients can have psychiatric symptoms despite positive perceptions on QoL (Funck-Brentano et al., 2016) . Therefore, although we did not explore psychological sequelae of HIV-related related stressors experiences by our respondents it is possible that challenges and stressors reported by our respondents may have negative impacts on their lives that are not reflected in their perception of QoL or resilience.
A majority of the participants in our studies shared vivid recollections of the initial disclosure of their HIV status. This supported the notion that initial HIV disclosure is a critical moment whose memory persists over time for patients with PHIV for many years, corroborating findings of a previous study on recollections of HIV-disclosure among adult patients with PHIV (Dorrell & Katz, 2014) . Our respondents' narratives of their disease disclosure highlighted their difficulties with the disclosure process. The acknowledgement of limited knowledge of HIV despite early initial disclosure among several of our participants echoes findings of a study on adolescents with PHIV in Spain, majority of whom experienced HIV disclosure between 10 and 15 years of age, which found that respondents demonstrated poor assimilation of disclosed information about HIV (Medin et al., 2016) . In our study, we did not adequately probe the actual content of disclosure therefore we could not determine whether our respondents' perception of poor understanding of HIV was a reflection of deficits in the disclosure process or a result of poor assimilation of disclosed content. In reporting a general lack of understanding of the ramifications of their HIV diagnosis at the time of disclosure, the experiences of several participants point to the need for ongoing discussions about HIV that probe and augment what patients with PHIV understand about their disease.
Participants offered their thoughts on how HIV disclosure could be improved and, through their narratives, highlighted opportunities for improvement of the disclosure process which may be generalizable within similar sociocultural contexts. The deleterious effect of pairing HIV disclosure with sharing family secrets such as adoption or during a personal crisis that may detract from recollection or assimilation of knowledge about HIV status was illustrated in our patients' recollections. The characteristics of their disclosures echo previously reported challenges and characteristics of HIV disclosure in patients with PHIV (Dematteo et al., 2002; Lester et al., 2002; Michaud et al., 2009; Nöstlinger, Bartoli, Gordillo, Roberfroid, & Colebunders, 2006; Wiener, 1996; Wiener & Battles, 2006; Wiener, Mellins, Marhefka, & Battles, 2007) . Areas for improvement in HIV disclosure which emerged in our study essentially recapitulate aspects of the WHO recommendation (WHO, 2011) and include the need for a staged process and continuum of HIV disclosure, dedicated conversations solely discussing HIV, and incorporating repetition of individualized age or developmentally appropriate information about what it means to be HIV-positive. As shown by a recent study on disclosing HIV status to HIV-positive children in Ghana, dedicated caregivers designated as adherence and disclosure specialists can be effectively mobilized to implement staged HIV disclosure (Reynolds et al., 2015) . Implementation of similar approaches to staged HIV disclosure would provide opportunities to address HIV status in a focused and dedicated manner allowing better understanding of issues associated with HIV infection. Similar to findings from previous studies of patients with PHIV, stigma and the fear of stigma played an important role in the lives of our study's participants (Rydström, Wiklander, Navér, Ygge, & Eriksson, 2016; Sayles, Ryan, Silver, Sarkisian, & Cunningham, 2007) . Respondents' reports of experiencing stigmatization following disclosure of their HIV status or avoiding disclosure due to fear of stigma support findings from a recent study which revealed more profound stigma related to disclosure concerns in youth living with HIV (Rydström et al., 2016) . Our findings suggest that effective strategies to augment the continuum of disclosure with HIV education could be coupled with approaches to combat stigma so as to equip youth with tools to navigate HIV-related stressors.
Study participants appeared to be in favor of developing better networking and interactions among youth with PHIV and were thankful for the opportunity to share their stories revealing a desire for bonding. To meet this need, peer support groups could provide a sense of community and boost resilience. Social networking sites and other web-based tools have been used to promote adolescent and young adult health, including in patients with cystic fibrosis where online support groups have been shown to supplement professional support (Hyden & Cohall, 2011; Kirk & Milnes, 2016) . Similar platforms may be useful for promoting a sense of community among patients with PHIV, who may be able to access peer support through mobile health and online applications, popular among youth worldwide.
For several participants, anger towards biological mothers was a salient theme, which had a tremendous impact on their lives and self-care. We posit that this phenomenon of anger towards biological mothers may reflect blame which was not addressed during the disclosure process or may be a manifestation of complicated grief. A recent study of patients with perinatal HIV revealed that loss of a parent had profound effects on mental health and well-being of these patients, with grieving associated with confusion and feelings of isolation that lasted for many years after parental death (Woollett, Black, Cluver, & Brahmbhatt, 2017) . Studies of the impact of parental bereavement on the offspring suggest more deleterious effects of the loss of a mother on youth (Agerbo, Nordentoft, & Mortensen, 2002; Brent, Melhem, Donohoe, & Walker, 2009; Reinherz, Giaconia, Hauf, Wasserman, & Silverman, 1999) . It is therefore possible that the anger directed towards biological mothers experienced by several of our respondents may reflect an aspect of complicated grief, defined as grief that does not resolve within six months-also termed prolonged, maladaptive or pathological grief, for patients who experienced the death of their mothers (Shear et al., 2011) . Our study suggests that feelings of anger towards biological mothers can have detrimental consequences for youth with PHIV as shown by experiences of a respondent who associated reminders that HIV was transmitted to her through her mother with her reluctance to take medication.
In one study exploring the impact of grieving on patients with PHIV, losing a mother and complicated grief were amongst factors associated with depression (Woollett et al., 2017) . Therefore, if indeed the anger expressed by our respondents is a manifestation of complicated grief it may be associated with mental health issues in youth with PHIV. Furthermore, identification of forgiveness of a biological mother as the most important factor which enabled one of our respondents to adhere to medications points to the possibility of a positive impact of resolving inherent anger towards biological mothers. Further studies are needed to explore the pervasiveness of these feelings in youth with PHIV and the impact that anger against biological mothers may have on self-care, and adherence to cART. This insight may inform psycho-educational and cognitive-behavioral-based interventions targeted to youth with PHIV. Additionally, since fear of a child's anger is one of the barriers to disclosure of HIV to children with PHIV by HIV-positive mothers (Waugh, 2003) , identifying how this anger manifests as well as implications of harboring this anger and resolving it may point to possible opportunities for intervention.
This study has several limitations including the small number of participants and restriction to one site frequented by urban poor youth. Therefore, our findings may not be applicable in other diverse populations or different cultural contexts. Study participants generally had well-controlled HIV with either absent or mild HIV-associated immunodeficiency at the time of their interviews. Therefore, the themes identified in our study may not be readily applicable to HIV-positive patients with poorly controlled HIV. Despite these limitations, the findings of our study are instructive in the care of youth with PHIV in the United States who fit the demographic profile of the participants in our study but may also direct future inquiry into effective modalities for transition of care from pediatric to adult care, HIV disclosure, and battling stigma in youth with PHIV.
In conclusion, the findings of our study support: (1) implementation of innovative ways to facilitate peer support groups among patients with PHIV; (2) viewing HIV disclosure as an iterative process with reinforcement as patients with PHIV develop from childhood through adolescence into adulthood; and (3) recognizing that stigma, isolation, and anger persist as patients with PHIV transition to adulthood and therefore require continued psychosocial support.
